SUMMARY: The present paper reports results from the study of a wide collection of specimens of the genus Haplosyllis (Polychaeta: Syllidae: Syllinae) obtained mainly from sponges of different Caribbean regions (Barbados, Bahamas, Belize, Bermudas, Colombia and Venezuela). Four new species are herein described and illustrated. H. aplysinicola n. sp., the most common Caribbean species, found only in species of genus Aplysina; H. chaetafusorata n. sp., found inside the sponge Verongula rigida and characterized by having traces of fusion between blade and shaft on mid-body and posterior chaetae; H. navasi n. sp., found in Colombian waters inside the sponge Ircinia strobilina and characterized by having mid-body dorsal cirri of all similar in length and by the broad acicula and proventriculum; and H. niphatesicola n. sp., collected inside sponges of genus Niphates and characterized by alternating long and short mid-body cirri, round dorsal granules throughout, and broad posterior acicula. Finally, H. cephalata and H. gula are registered for the first time in Colombian waters, and new information about their habitat is provided. Current knowledge on the relationships between the symbiotic Haplosyllis and their hosts known to date is discussed.
INTRODUCTION
The genus Haplosyllis Langerhans, 1879 (Polychaeta, Syllidae, Syllinae) is very complex despite its apparent morphological simplicity. Up to end of decade 1990, the genus included about 12 species, most only known from a few reports (even the original alone), and an apparently cosmopolitan one, H. spongicola (Grube, 1855) , with about 13 synonymies and more than 350 reports worldwide (Licher, 1999) . The taxo-nomic position of all previously described species, synonymies, and subspecies was revised by Lattig and Martin (2009) on the basis of all available type material. Subsequently, they analyzed the Haplosyllis fauna from different geographic regions and described eight new species: two from the Canary Islands and the Mediterranean Sea (Lattig et al., 2007) , four from Indonesia (Lattig et al., 2010a) and three from Australia (Lattig et al., 2010b) . The previous description of four additional species from Micronesia (Sardá et al., 2002) , the Canary Islands (Martin et al., 2002) , Japan (Aguado et al., 2006) and Argentina (Paola et al., 2006) configured the current knowledge on the worldwide diversity of Haplosyllis. More recently, two additional populations from the Red Sea and the Indian Ocean found by Magnino and Gaino (1998) also proved to be new species (Lattig and Martin, 2011) .
The present paper describes four new species from the Caribbean region and is the last contribution resulting from the PhD of the first author, which pointed out the extremely high diversity of Haplosyllis. The genus is now formed by 32 species, but this number is expected to increase as the fauna of other regions is studied.
Most previous taxonomic controversy involving Haplosyllis species has now been solved. For instance, Haplosyllis and Trypanoseta have been synonymized and the type species, H. spongicola, is no-longer considered as cosmopolitan. However, a few questions still remain open, such as the presence of an H. spongi cola-like species in Australian waters and the existence of the H. djiboutiensis species-complex (Lattig et al., 2010b) . These problems seem unsolvable morphologically, requiring future molecular approaches.
All these recent studies also revealed important ecological information, such as the existence of nonsymbiotic species (e.g. Haplosyllis spongicola) and the different degrees of specificity in relationships of the symbiotic species with their host (either sponges or gorgonians). Some available materials also revealed differences in the reproductive phases (i.e. the stolons), which may be either acephalous (without prostomial appendages and with pairs of parapodial ocular spots) or cephalic (with different types of cephalic appendages and without parapodial spots). Together with a molecular approach, this type of information (still lacking for many species) may be the key to assessing the phylogeny of the genus in the near future and, as happened with the specific diversity, Haplosyllis could prove to be phylogenetically more complex than is currently accepted.
Like most regional faunas, the Haplosyllis from the Caribbean Sea have been poorly studied. However, 5 species are known to date: H. cephalata Verrill, 1900; H. agelas Uebelacker, 1982; H. gula Treadwell, 1924;  and H. streptochepala Grube 1857. The last two were synonymized to H. spongicola by Licher (1999) and later recovered as valid species and re-described by Lattig and Martin (2009) . Two additional descriptions of an H. spongicola and Geminosyllis sp. 1 were done by Uebelacker (1984) . However, according to their descriptions and illustrations, these assignments must be disregarded and the populations are tentatively included within some of the species described herein.
The present paper results from the study of a wide collection of specimens of Haplosyllis obtained mainly from sponges of different Caribbean regions (Barbados, Bahamas, Belize, Bermudas, Colombia and Venezuela). As a result, newly collected material of H. cephalata helped to verify the diagnostic characters and added new information on its morphology and habitat (impossible to assess from the type material), and the specific association of H. gula with its host sponge Neofibularia nolitangere (Duchassaing and Michelotti, 1864) are reported for the first time for Colombian waters. In addition, four new species are described, all associated with host sponges: Haplosyllis aplysinicola. n. sp., likely the most common Caribbean species specifically associated with Aplysina spp.; Haplosyllis chaetafusorata n. sp., associated with Verongula rigida (Esper, 1794) ; Haplo syllis navasi n. sp., associated with Ircinia strobilina (Lamarck, 1816) ; and Haplosyllis niphatesicola n. sp., associated with Niphates erecta Duchassaing and Michelotti, 1864.
MATERIALS AND METHODS
The Colombian sponges were collected by SCUBA diving at 6-15 m depth along the coast of Punta Betín, Santa Marta Bay on January 23 of 2006 by P. Flórez, G. Navas, S. Zea and P. Lattig, with the help of the "Instituto de Investigaciones Marinas y Costeras" (INVE-MAR). The bottoms of the bay are characterized by the presence of small colonies of corals and gorgonians, and receive the direct influence of the Santa Marta Port. Small fragments of twenty different sponge species were cut with a knife and kept isolated in closed plastic bags with clean seawater for about one hour (to force the Haplosyllis specimens to emerge from the host sponge due to the progressive reduction of the oxygen levels). In the laboratory the polychaetes were sorted, then fixed in a 4% formalin sea-water solution and then preserved in 70% ethanol for taxonomic observations. Several worms were kept in absolute ethanol for future molecular studies.
The specimens of Haplosyllis from Bahamas (off Lee Stocking Island, South Exuma Cays, Great Bahama Bank, 13°46'N, 75°05'W) and Barbados (off Holetown, 13°11'3''N, 59°38'5''W) were collected from sponges of genus Aplysina by M. Maldonado (CEAB-CSIC) (Maldonado and Young 1998a, b) and H.M. Reiswig (Reiswig, personal loan; Tsurumy and Reiswig, 1973) . The specimens from Belize were collected by E. Ballesteros (CEAB-CSIC) on December 1999 between 10 and 15 m depth from different host sponges, and the specimens from Venezuela (Morrocoi National Park, at Boca Seca station) were collected by G. San Martín (UAM) and M. Capa (AM).
Observations were made using an Olympus SZ30 stereomicroscope and an Olympus CH30 high power microscope. Drawings were made using a camera lucida. Scanning electron microscope (SEM) images were taken at the "Servei de Microscopia Electrònica" of the "Institut de Ciències del Mar" of Barcelona (ICM, CSIC). All specimens were prepared using standard SEM procedures.
The terms used for chaetal characters are found in Martin et al. (2003) and Lattig and Martin (2009) . The chaetal characters herein used to describe and compare chaetae are: length of main fang (LMF) similar in length or longer than chaetal width (SW); upper side (US) of main fang (MF) with or without denticles; and midjoining point (MJP) between teeth and MF, described as curved (usually short) or straight (perpendicular to MF, being short or long). Proximal and distal apical teeth were all equal in size, distal thin and shorter, or proximal smaller.
The following institutional abbreviations are used in the Examined Material sections: MNCN (Museo Nacional de Ciencias Naturales, Madrid, Spain), USNM (United States Museum, Smithsonian Institution, United States), YPM (Peadbody Museum of Natural History, Yale University, United States).
RESULTS
Family Syllidae Grube, 1850 Subfamily Syllinae Grube, 1850 Genus Haplosyllis Langerhans, 1879
Haplosyllis Langerhans, 1879: 527 Trypanosyllis (Trypanoseta) Imajima and Hartman, 1964 : 129. Geminosyllis Imajima, 1966 : 233.-Kudenov and Harris, 1995 : 71, Fig. 1.26.-Lattig et al., 2007 Type species. Syllis spongicola Grube, 1855.
Haplosyllis aplysinicola n. sp. (Figs. 1A-H Figs 1A, 2A) . Preserved specimens pale cream or purple (as host sponge), with scarce small dorsal granules throughout body. Prostomium subpentagonal, wider than longer, with 2 pairs of small red eyes in trapezoidal arrangement. Median antenna twice as long as lateral ones (13-27 and 9-18 articles, respectively); median antennae inserted on middle of prostomium, between eyes, lateral antennae on anterior margin (Fig. 1A) . Palps long, broadly triangular, fused at their bases but separated all along their length; rows of cilia make up the sensory organs on ventral upper side (Fig.  2C) . Nuchal organs not seen. Pharynx orange, as wide as proventricle, extending through 5-6 segments; with large anterior tooth, crown of 12 soft papillae and inner ring of cilia (Fig. 2B) ; groups of cilia make up sensory organs on ventral side of papillae. Proventricle cylindrical, dark-brown, about 0.2 mm wide, extending through 2-5 segments, with 27-33 muscle cell-rings (Fig. 1A) . Peristomium well defined, shorter than subsequent segments. Dorsal tentacular cirri longer than ventral ones (11-23 and 4-13 articles, respectively). Dorsal cirri slender, similar to antennae and tentacular cirri. First cirri longer than remaining ones (15-30 articles), second, third and fourth gradually longer (6-12, 9-17 and 8-28 articles, respectively); fifth short (5-13 articles); after proventricle, cirri alternate with long (6-11 articles) and short (2-7) ( Figs 1A, 2D) ; gradually shorter toward posterior end (1-7 articles) (Fig. 1B) ; mid-body cirri do not exceed body width. Ventral cirri digitiform, similar to or shorter than parapodial lobes (Fig. 1C-D) . Chaetae all bidentate, 2-3 per parapodia, all similar in shape, with short spines on US of MF; LMF similar in length to SW; MJP curved, short, apical teeth short, with wide angle (Figs 1E, G, . Two aciculae in each parapodium, small, with short curved tip, upwards directed, duck-tip shaped backwards (Fig. 1F, H) . Pigidium with two short cirri (1-8 articles) (Fig. 1B) .
Reproduction. Haplosyllis aplysinicola n. sp. reproduces by cephalic stolons without parapodial ocular spots. In the specimens from Colombia and Venezuela, the female reproductive bodies were still attached to the parental individual, the last 8-12 segments containing 12-26 intracoelomic oocytes (8-26 mm in diameter). In Barbados, the population was in a more advanced reproductive stage, with both male and female stolons still attached to the respective parental individuals, and some already detached female stolons having a well-distinguishable head with two small semi-spherical appendages (likely palps) and 2 pairs of reddish eyes (anteriormost larger than posterior-most), 3-4 chaetae similar to those of non-reproductive individuals and a notopodial tuft of capillary (swimming) chaetae (Fig. 3A-D) .
Two different types of juveniles were found in Belize. The first ones resembled small adults having all appendages proportionally smaller (Fig. 4A) . The second ones differed in having the anterior-most region markedly thinner than the posterior one (Fig.  4B ). These two types correspond to two reproductive strategies, sexual in the former and asexual in the latter (i.e. by fragmentation and further regeneration of the anterior end). Asexual reproduction by fragmentation is known of only three syllid species, Syllis gracilis (Okada, 1929; Boilly and Thibaut, 1974) , S. cf. armil laris (López et al., 2001) and Procerastea halleziana (Allen, 1923; Langhammer, 1928; Genzano and San Martín, 2002) . The last two have been reported as symbionts from hermit crabs and hydroids, respectively (López et al., 2001; Genzano and San Martín, 2002) . Habitat. Haplosyllis aplysinicola n. sp. is a strict sponge endosymbiont associated with species of Aply sina (see examined material for detailed list). Infestations ranged from 50 to 200 specimens in a small sponge fragment (1 to 5 cm 3 in volume).
As mentioned above, the species may reproduce both sexually and asexually. Asexual reproduction is often associated with a colonizing strategy in symbiotic polychaetes, with the sexual recruits being the first colonizers and the new symbiotic populations rapidly proliferating inside the host thanks to the ability of reproducing by fragmentation (Martin and Britayev 1998) .
Distribution. Caribbean Sea: Bahamas, Barbados, Belize, Colombia and Venezuela.
Etimology. The name Haplosyllis aplysinicola n. sp. refers to the host sponges of genus Aplysina in which the new species were found.
Remarks. Haplosyllis aplysinicola n. sp. is characterized by the broad chaetae with MJP short and curved, acicula with curved duck-shaped tip, and mid-body cirri alternating with short and long. H. aplysinicola n. sp. can be easily distinguished from H. cephalata by the strong, curved acicula and short mid-body cirri, and from H. gula by its long MJP and broad pharynx. Aciculae of H. aplysinicola n. sp. are similar to those of Haplosyllis navasi n. sp. (Fig. 5C-D ) (see below), but differ in having the mid-body dorsal cirri equal in length and the apical teeth shorter (Fig. 5A-B ). H. aplysinicola n. sp. is similar to H. chaetafusorata n. sp. and H. niphatesi cola n. sp. (see below) in alternation of cirri length and LMF (but see corresponding remarks for comparative details). Haplosyllis aplysinicola n. sp. resembles H. bas ticola in having small bodies and chaetae with MJP short and curved, as well as in being a strict sponge endosymbiont. However, it differs in having duck-tip shaped aciculae, aplysinid sponges as hosts (Ianthellidae in H. basticola) and Caribbean distribution (IndoPacific in H. basticola). To date, these two species and H. chamaeleon are also the only Haplosyllis known to have cephalic stolons and lack parapodial ocular spots. However, the stolons differ in having cephalic appendages as semispherical palps in H. aplysinicola n. sp. (Fig. 3B, D ) and as digitiform antennae in H. basticola (Lattig et al., 2010b Fig. 3B-C) . Verrill, 1900 (Figs. 6A-L, 7A-F)
Haplosyllis cephalata
Haplosyllis cephalata Verrill, 1900 : 613-614.-Licher, 1999 : 280.-Lattig and Martin, 2009 . Description. Body long, slender (Figs 6A, 7A), 6-9 mm long, about 0.3 mm wide excluding parapodia, for 26-43 segments. Living and preserved specimens whitish, with round dorsal granules throughout ( Fig. 6A-E ). Prostomium oval, as wide as long, with two pairs of small red eyes in trapezoidal arrangement. Median antenna inserted on middle of prostomium (13-21 articles); lateral antennae on anterior margin (7-15 articles). Palps long, broadly triangular, fused at their bases, but separated all along their length. Nuchal organs as lateral groups of cilia between prostomium and peristomium. Pharynx orange, extending through 4-6 segments, slightly thinner than proventricle, with large anterior tooth and crown of 11-12 soft papillae (Fig. 7B ), inner ring of cilia not seen. Proventricle dark-brown, cylindrical, 0.6-0.9 mm long, about 0.3 mm wide, extending through 3-6 segments, with 33- 47 muscle cell-rings. Peristomium well defined, shorter than subsequent segments. Dorsal tentacular cirri longer than ventral ones (5-18 and 6-9 articles, respectively). Anterior dorsal cirri slender, similar to antennae and tentacular cirri. First dorsal cirri longer than remaining ones (12-25 articles), second, third and fourth gradually longer (5-11, 7-14 and 8-16 articles, respectively); fifth short (2-7 articles), sixth slightly longer (5-10 articles) (Figs 6A, 7C). Subsequent cirri much smaller, with 1-4 articles (Figs 6A, E, 7D). Ventral cirri digitiform, broad, similar to or smaller than parapodial lobes, gradually decreasing in length to posterior end ( Fig. 6B-D) . Cha- etae all bidentate, 1-2 per parapodia, all similar in shape, anterior ones smaller (Figs 6F; 7E). Mid-body and posterior ones with LMF similar to SW; MJP straight, short; denticles on US of MF very short; apical teeth equal in length, separated by narrow angle (Figs 6I, K; 7F). Two aciculae per anterior parapodia, one straight (Fig. 6H ), the other with upwards-directed curved tip (Fig. 6G) ; one acicula in mid-body and posterior parapodia, broad, with upwards-directed curved tip (Fig. 6J, L) . Pygidium with two short anal cirri (2-5 articles) (Fig. 6E ).
Reproduction. Haplosyllis cephalata reproduces by acephalous stolons. Two female specimens had the last 9-10 segments already modified, with pairs of parapodial ocular spots and 2-3 chaetae similar to anterior ones. However, about 20 posterior segments contained oocytes (4-12 of 500-800 mm in diameter).
Habitat. More than 100 specimens were found inside a small fragment of Ircinia campana (Lamarck, 1816) between 6-8 m depth.
Distribution. Caribean Sea: Bermudas, Colombia.
Remarks. This is the second confirmed report for Haplosyllis cephalata, in addition to that in the origi- nal description. The species has broad acicula and short mid-body dorsal cirri (with only 1-4 articles). The body shape of the syntypes (from Bermudas) seems stouter than of the Colombian specimens (longer and slender), but the former were in a permanent preparation that masked their real shape. In addition, they did not show evident dorsal granules (Lattig and Martin 2009 ), which were easy to observe and distinguish in the Colombian specimens. The chaetal and acicular shapes of H. cephalata are similar to those of H. chaetafusorata n. sp. and H. niphatesicola n. sp. (see below), but H. chaetafusorata n. sp. differs in having chaetae with traces of fusion between blade and shaft, and a straight acicula (Fig.  8B, F) , and H. niphatesicola n. sp. in having a MF longer and with pointed tip (Fig. 8C) . However, H. cephalata clearly differs in having mid-body cirri very short (alternating between short and long in the other two species). 
Haplosyllis chaetafusorata

Description. (in parenthesis measurements for smaller specimens).
Body translucent, slender, small to mid-sized. Holotype measuring 8 mm long, about 0.35 mm wide, for 54 segments. Paratypes 3-8 mm long, with 25-52 segments, 0.4-0.5 (0.2) mm wide excluding parapodia. Wide at proventricle level, gradually tapering towards posterior end (Fig. 10A ). Pale yellow when preserved. Dorsal granules scarce, more evident in smaller specimens. Prostomium subpentagonal, wider than longer, with two pairs of small red eyes in trapezoidal arrangement. Median antenna twice as long as lateral ones (7-38 and 9-21 articles, respectively), inserted on middle of prostomium, lateral antennae on anterior margin (Fig. 9A) . Palps long, broadly triangular, fused at their bases but separated all along their length, with groups of cilia making up the sensory organs. Nuchal organs as lateral groups of cilia between prostomium and peristomium. Pharynx orange, as wide as proventricle, extending through 4-6 segments; with large anterior tooth; crown of soft papillae and inner ring of cilia not seen. Proventricle cylindrical, dark-brown, 0.3-0.4 (0.2) mm wide, extending through 2-5 segments, with 31-37 muscle cell-rings (Fig. 9A) . Peristomium well defined, shorter than subsequent segments. Dorsal tentacular cirri longer than ventral ones, with 17-27 (10-17) and 7-13 (2-7) articles, respectively. Dorsal cirri slender, similar to antennae and tentacular cirri. First cirri longer than remaining ones (16-40 articles), second, third and fourth gradually longer Figs 9A, 10B) ; mid-body cirri do not exceed body width; posterior cirri short, with 1-5 articles (Fig. 9B) . Ventral cirri digitiform, broad, similar to or shorter than parapodial lobes; gradually shorter to posterior end (Fig. 9C-D) . Chaetae all bidentate, 2-3 per parapodia, anterior ones smaller, with short spines on US of MF ( Figs 9F,  10C ), anterior and mid-body chaetae with traces of fusion between blade and shaft ( Figs 9G, 10C-D) ; mid-body and posterior chaetae with LMF similar than SW; MJP straight; apical teeth short, distal tooth slightly smaller than proximal one; wide angle between teeth (Figs 9G; 10D-F) . Two to three aciculae in mid-body and posterior segments, some broad, straight (Fig. 9H) , others with small curved tip (Fig.  9I) ; 3-4 anterior aciculae, small, with curved tips (Fig. 9E) . Pigidium with two short anal cirri (2-4 articles).
Reproduction. Not known.
Habitat. Hundreds of specimens were found inside the sponge Verongula rigida (Esper, 1794) inhabiting bottoms between 6-8 m depth. The Haplosyllis shared the host with 13 specimens of Branchiosyllis sp. and a few more polychaetes (i.e. cirratulids, hesionids and terebellids). As in H. gula and H. navasi n. sp., H. chaetafusorata n. sp. only occurs in association with a single sponge species, suggesting a species-specific endosymbiotic association.
A previous report of a Haplosyllis (as H. spongi cola) from Verongia reiswigi Alcolado, 1984 in Jamaica (Reiswig 1973 as Verongia gigantea) could also belong to this species. However, this material has not been checked, requiring future analyses for its identity. If confirmed, the specificity of the association could be specific at genus level, as in Haplosyllis aplysinicola n. sp. an endosymbiont of Aplysina spp. (see above).
Distribution. Caribbean Sea, Colombia; Jamaica (?).
Etymology. The name Haplosyllis chaetafusorata refers to the traces of fusion between blade and shaft of some chaetae, which are easily distinguishable under light microscope.
Remarks. Haplosyllis chaetafusorata n. sp. is characterized by having traces of fusion between blade and shaft on mid-body and posterior chaetae, two broad aciculae (one straight, other with small curved tips), and alternation in cirri length.
The chaetal shape of H. chaetafusorata n. sp. resemble those of H. cephalata and H. niphatesicola n. sp. (see below) ( Fig. 8A-C , E-G), which differ in having shorter cirri (H. cephalata, see corresponding remarks), and round dorsal granules, chaetae without traces of fusion between blade and shaft, straight aciculae, and a more pointed main fang (H. niphatesicola n. sp.). H. chaetafusorata n. sp. may be easily distinguished from H. gula, which has a wider pharynx and aciculae with 90º curved tip, H. navasi n. sp., which has a broad proventricle, mid-body cirri all similar in size, long apical teeth, and a different acicular shape (see below), and H. aplysinicola n. sp., which has short MF and a different acicular shape (see above) (Fig. 5A, C) . The chaetal and acicular shapes of H. chaetafusor ata n. sp. are very similar to those of an H. spongicola reported by Uebelacker (1984) . However, this material must be checked to confirm that it corresponds to the species herein described.
The traces of fusion between the blade and shaft are also present in Haplosyllis loboi Paola, San Martín and Martin, 2006 , but the species can be easily distinguished from H. chaetafusorata by the presence of long spines on the US of MF and between the MF and the apical teeth. Haplosyllis gula Treadwell, 1918 (Figs. 11A-H, 12A-F) Haplosyllis gula Treadwell, 1924: 11-12 Description. Body translucent, slender, fragile, small, 3-4 mm length, about 0.3 mm wide excluding parapodia, with 26-31 segments. Anterior end wide, gradually thinner towards posterior end, with broad pharynx (Fig. 11A) . Preserved specimens pale yellow. Prostomium subpentagonal, wider than longer, with two pairs of small red eyes in trapezoidal arrangement. Median antenna twice as long as lateral ones (17-37 and 7-13 articles, respectively); median antennae inserted on middle of prostomium, lateral one on anterior margin (Figs 11A, 12A ). Palps long, broadly triangular, fused at their bases, with cilia on upperventral side making up the sensory organs (Fig. 12A-B) . Nuchal organs as lateral groups of cilia between prostomium and peristomium. Pharynx reddish-brown, broad, about 0.2 mm wide, reaching to proventricle as a funnel, 0.3 mm length, extending through about three segments, with large anterior tooth and crown of 10-11 soft papillae; inner ring of cilia and cilia of papillae not seen. Proventricle cylindrical, dark-brown, 0.3-0.4 mm long, about 0.2 mm wide, extending for 3-5 segments, with 21-30 muscle cell-rings (Fig. 11A) . Peristomium well defined, slightly shorter than subsequent segments. Dorsal tentacular cirri longer than ventral one (7-19 and 3-7 articles, respectively). Dorsal cirri slender, slightly shorter at the tip, similar to antennae and tentacular cirri. First cirri longer than remaining ones, with 16-34 articles, second smaller (4-12 articles), third and fourth longer than second (8-17 and 15-24 articles, respectively), fifth short (5-9 articles), sixth long (15-25 articles). Subsequent cirri alternating between short (4-7 articles) and long (8-20 articles) (Fig.  11A) ; longest cirri exceed body width. Posterior cirri short (1-6 articles) (Fig. 11B) . Ventral cirri triangular, anterior ones similar to or longer than parapodial lobe (Fig. 11C) , gradually shorter toward posterior end (Fig.  11D ). Chaetae bidentate, 2-4 per parapodia, all similar in shape, with short spines on US of MF. LMF similar to SW; MJP straight, long, apical teeth long, distal one slightly smaller than proximal tooth (Figs 11E, G. 12C-F). Aciculae with 90º curved tip (Fig. 11 F, H) ; two aciculae in anterior parapodia, one at mid-body and posterior end.
Distribution. Caribbean Sea, Barbados, Colombia. Florida (?), Bahamas (?).
Habitat. Some of the type specimens of H. gula were attached to the body wall of other polychaetes. Conversely, the Colombian population lived endosymbiotically inside its host sponge Neofibularia nolitan gere (Duchassaing and Michelloti, 1864). About one milliard of specimens inhabited the sponge fragment examined, and the polychaete was not found in any of the other twenty sponges collected from Punta de Betín (Colombia). A Haplosyllis species was previously reported from N. nolitangere in the Caribbean as an underwater picture of the two partners (Humann, 1992) . However, it is impossible to distinguish the polychaete identity.
It would be interesting to explore the host sponge along its range of distribution, in order to assess the geographical pattern of the association, as well as to define the degree of specificity. Future studies of living specimens will also be required to clarify whether the parasite-like behaviour reported for the types were the result of a stress reaction caused by forcing the worm to leave their host during sample collecting and handling or a normal phase of its life cycle (with the other polychaetes being temporary hosts), as discussed for the species of Haplosyllides, a similar sponge endosymbiotic syllid genus .
Remarks. Haplosyllis gula is characterized by its broad pharynx, long ventral cirri, and long MJP, and is reported for the first time for Colombian waters. The Colombian specimens had a less broad pharynx than that of types (Barbados). However, both populations agree in pharynx shape (reaching the proventricle as a funnel), cirri and chaetal shape. The broad pharynx of the types could be related to the fact that they were attached to the body wall or branchiae of other polychaetes. Description. Body translucent, slender, fragile, small. Holotype 4 mm long, 0.25 wide for 24 segments. Paratypes 3-4 mm long, for 17-24 segments, about 0.3 mm wide excluding parapodia (Figs 13A; 14A), pale yellow when preserved, with round, small, brown granules on dorsum and tentacular cirri, scarce in dorsal cirri. Prostomium subpentagonal, wider than longer, with two pairs of small red eyes in trapezoidal arrangement. Median antenna longer than lateral one (16-21 and 6-10 articles, respectively), inserted on middle of prostomium; lateral antennae on anterior margin (Figs 13A, 14B ). Palps almost twice as long as prostomium, broadly triangular, fused at their bases, with cilia on ventral side making up the sensory organs. Nuchal organs as lateral groups of cilia between prostomium and peristomium. Pharynx orange, half as wide as proventricle, extending through 3-4 segments, with large anterior tooth and crown of soft papillae; inner ring of cilia and cilia of papillae not seen. Proventricle cylindrical, dark-brown, considerably broad, about 0.3 mm wide (same as body width), 0.3-0.5 mm long, extending through 2-3 segments, with 20-25 muscle cell-rings ( Figs 13A, 14A-B) . Peristomium well defined, slightly shorter than subsequent segments. Dorsal tentacular cirri twice as long as ventral ones (8-14 and 4-6 articles, respectively). Dorsal cirri slender, similar to antennae and tentacular cirri. First cirri longer than remaining ones (17-23 articles), second and third small (5-10 articles), fourth longer (11-19 articles), subsequent cirri equal in length, not exceeding body width (5-9 articles), gradually decreasing in size toward posterior end (1-5 articles) ( Figs 13D, 14C ). Ventral cirri digitiform, similar to or shorter than parapodial lobes, gradually smaller to posterior end ( Fig. 13B-C) . Chaetae all bidentate, 2-3 per parapodia, similar throughout (Fig. 13E, G) , with short spines on US of MF; mid-body parapodia of two different sizes; long chaetae with LMF similar than SW; MJP straight, short, apical teeth long, with wide angle (Figs 13G, 14D-E). Short chaetae with MJP short, curved (Fig. 14F) . One acicula in all parapodia, small, with upwards directed curved tip (Fig. 13F, H) . Reproduction. Not known.
Haplosyllis navasi
Habitat. More than 100 specimens were found inside a fragment of Ircinia strobilina (Lamarck, 1816), collected at 6-8 m depth, together with 11 lumbrinerid, hesionid and cirratulid polychaetes, as well as two Branchiosyllis sp. As in the case of H. gula, H. navasi n. sp. only occurred in association with I. strobilina, among the 20 sponge species collected at Punta de Betín (Colombia), suggesting a species-specific endosymbiotic association. However, I. strobilina is widely distributed within the Caribbean and nearby regions, and future studies will be required to assess the range of distribution of the polychaete and the exact nature of the relationship.
Distribution. Colombia, Santa Marta Bay.
Etymology. The species name, Haplosyllis navasi, refers to an enthusiastic Colombian researcher Gabriel Navas, whose passion greatly helps to increase the knowledge on the marine biodiversity and his efforts helped to give continuity to the "Museo de Historia Natural Marina de Colombia" and the INVEMAR Taxonomy and Systematic group.
Remarks. Haplosyllis navasi n. sp. is characterized by its broad proventricle, mid-body dorsal cirri all similar in length, brown small granules throughout dorsum, and small acicula. The aciculae of H. navasi n. sp. are similar to those of H. aplysinicola n. sp. (Fig. 5A-D) but for comparison see remarks of corresponding species. H. navasi n. sp. can be easily identified from H. gula by the chaetal MJP distance, the acicular shape and especially the width ratio between pharynx and proventricle; from H. cephalata by its broad acicula and short mid-body cirri; and from H. chaetafusorata n. sp. and H. niphatesicola n. sp. (see corresponding remarks for the distinctive details).
Haplosyllis navasi n. sp. resembles H. carmenbri toae from Canary Islands by its thin pharynx, but the latter differs in alternation of mid-body cirri, long spines on US of MF of anterior chaetae, and the proventricle width, not as broad as in Haplosyllis navasi n. sp. Description. Body translucent, slender, small sized. Holotype measures 4 mm long for 33 segments; Paratypes 3-5 mm long, with 26-37 segments, about 0.3 mm wide excluding parapodia, wider at proventricle, gradually thinner towards posterior-end (Fig.  16A) . Yellow pale when preserved, with round, dorsal granules throughout (Fig. 15A, B) . Prostomium subpentagonal to oval, wider than longer, with two pairs of small red eyes in trapezoidal arrangement. Median antenna longer than lateral ones (15-23 and 9-15 articles, respectively), inserted on middle of prostomium, lateral one inserted on anterior margin (Fig. 15A) . Palps long, broadly triangular, fused at their bases, separated all along their length, with cilia on ventral upper side making up the sensory organs (Fig. 16C) . Nuchal organs as lateral groups of cilia between prostomium and peristomium (Fig. 17B) . Pharynx orange, as wide as proventricle, extending through 3-6 segments; with large anterior tooth, crown of about 11 soft papillae and inner ring of cilia (Fig. 16B) ; papillae with abundant cilia on ventral side (Fig. 16D) . Proventricle cylindrical, dark-brown, 0.3-0.6 mm wide, extending through 5-8 segments, with 32-42 muscle cell-rings (Fig. 15A) . Peristomium well defined, shorter than subsequent segments. Dorsal tentacular cirri longer than ventral one (13-18 and 6-15 articles, respectively). Dorsal cirri slender, similar to antennae and tentacular cirri. First cirri longer than remaining ones (18-28 articles), second, third and fourth gradually longer (6-13, 9-16 and 11-18 articles, respectively); fifth short (4-11 articles), sixth long (10-14 articles) (Figs. 15A, 17A ). Subsequent cirri alternating with long (5-9 articles) and short (1-4 articles) (Figs. 15A, 16E) ; longest cirri do not exceed body width; posterior cirri short (1-7 articles) (Fig. 15B) . Ventral cirri digitiform, anterior ones similar to or longer than parapodial lobe; gradually shorter to posterior end (Fig. 15C-D) . Chaetae all bidentate, one in anterior segments, small, with spines on US of MF ( Figs 15E, 16F, 17C ); 1-3 in mid-body and posterior parapodia, with MF longer than SW and with pointed tip; MJP straight, long; apical teeth short, distal tooth slightly smaller than proximal one; narrow angle between teeth ( Figs 15H, 16G-H, 17F ). Two aciculae in anterior parapodia, one straight (Fig. 15F) , the other with upwards directed curved tip (Fig. 15G) . Single acicula (rarely two) in mid-body and posterior parapodia, broader than chaeta, with upwards directed curved tip (Fig. 15 I) . Pigidium with two long cirri (6-11 articles) (Fig. 15B) .
Haplosyllis niphatesicola
Reproduction. A few Belize specimens showed traces of stolonization, with swimming chaetae in some posterior segments (Fig. 17D-E) . Though no parapodial ocular spots were observed, the phase was too preliminary to distinguish the stolon type.
Habitat. More than 2000 Haplosyllis niphatesicola n. sp. were found inside a small fragment of Niphates erecta Duchassaing and Michelotti, 1864, between 6-8 m depth. Eight Haplosyllis specimens also found inside N. digitalis (Lamarck, 1814) are similar to H. niphatesicola n. sp., but their taxonomic position must be confirmed (see remarks). The specimens from Belize were collected in a non-identified pink coral-reef sponge at 15 m depth and their identity must be checked prior to confirming the host-symbiont relationship as genus-specific.
Distribution. Caribbean Sea: Belize, Colombia.
Etymology. Haplosyllis niphatesicola n. sp. refers to the host sponge in which the Colombian specimens were found, Nyphates erecta.
Remarks. Haplosyllis niphatesicola n. sp. is characterized by the mid-body cirri alternating with long and short, round dorsal granules throughout and broad posterior acicula. H. niphatesicola n. sp. resembles H. cephalata in having similar broad acicula (Fig.  8E , G) but differ in its longer mid-body cirri. H. ap lysinicola n. sp. and H. chaetafusorata n. sp. are also similar to H. niphatesicola n. sp. in body shape and alternation of mid-body cirri. However, the former has small duck-tip shaped aciculae and broad chaetae with short MJP, and the latter lacks dorsal granules, the chaetae have traces of fusion between blade and shaft and some aciculae are straight (Fig. 8B, F) . In contrast, H. navasi n. sp. may be easily distinguished from H. niphatesicola n. sp. because it has all midbody cirri similar in size, a different pharynx width and smaller aciculae.
The eight specimens found inside Niphates digital is resemble H. niphatesicola n. sp. in having chaetae with long and pointed MF (Fig. 8C-D) and abundant dorsal granules. However, their bodies are broader and longer (7-8 mm long, with 50-64 segments), and have two broad aciculae (instead of only one) (Fig.  8G-H ) that also resemble those of Haplosyllis cha etafusorata n. sp. (which lacks dorsal granules and has traces of fusion between blade and shaft, Fig. 8B,  F) . The number of specimens, however, is not sufficient to clarify their taxonomic position. They could either be a different new species, or represent larger individuals of H. niphatesicola n. sp. pointing to a morphological variability slightly higher that herein described. 
DISCCUSION
The species of Haplosyllis are commonly found in association with sponges and gorgonians (Lattig and Martin, 2009 ) but the real nature of their relationships is almost unknown (Martin and Britayev, 1998) . Among the 32 species known to date, only 16 have been specifically reported in association with a host (or a group of hosts) and in most cases they correspond to descriptions made during the last decade (Table 1) .
The Haplosyllis species known to be associated with gorgonians seem to be less diverse than those associated with sponges, and have been recently reviewed by Martin et al. (2002) . They are known only from temperate and subtropical regions, and have been considered as parasitic, because they induce changes in the morphology of their host gorgonians and seemed to feed by stealing food from the host polyps (i.e. kleptoparasitism) (Martin et al. 2002) . From a morphological point of view, Haplosyllis chamaeleon and H. villogorgicola more closely resemble the species of Alcyonosyllis, particularly in chaetal shape and reproductive cycle (Martin et al. 2002; Glasby and Watson, 2001) , while H. anthogorgicola seemed to be closer to some sponge associates species, such as H. basticola (Sardá et al. 2002; Martin et al. 2002) .
The current knowledge on the ecological significance of these relationships involving sponge-associated species of Haplosyllis was extensively discussed in López et al. (2001) . The authors postulated the possible existence of two different life strategies: specialized sponge predators (for the large worms from temperate regions) and strict endosymbionts (for the smaller tropical worms). The latter were defined as parasites or "good" parasites, as all phases of their life cycle occur inside the hosts, often all year round and without disturbing the growth and reproduction of the sponges (López et al., 2001) . However, these authors already indicated that further studies would be required to clarify "the exact nature of the host/symbiont relationships, as well as the host specificity of the different morphotypes" of what was assumed to be a speciescomplex. The taxonomic consequences of the second part of this statement are discussed at the end of this section.
Tropical endosymbiotic Haplosyllis are commonly found in very high densities inside their host (Bacescu, 1971; Magnino and Gaino, 1998; López et al., 2001; Lattig et al., 2010a) . They are living inside the aquiferous canals of the sponges, feeding on the host tissues, as demonstrated on the basis of direct histological observations, as well as through the coincidence of the absorption spectra of both host tissues and symbiont gut contents (Tsurumi and Reiswig, 1997; Magnino et al., 1999; Martin and Britayev 1998) . This supported a possible parasitic behaviour according to López et al. (2001) . In contrast, such a trophic relationship was refused by Sardá et al. (2002) based on the absence of bastadins (a typical compound of the sponge Ian thella basta) in its associated specimens of Haplosyllis basticola. Taking into account the previously existing information, however, the second hypothesis proposed by Sardá et al. (2002) , i.e. possible damage to the bastadins occurring during the analytical procedures, appears to be more reliable.
Surprisingly, both the high densities and "parasitic" behaviour seemed not to be associated with any significant damage to the hosts, which were able to survive and maintain their symbiotic Haplosyllis populations even in very adverse conditions (López et al., 2001 and (Maldonado and Young, 1998a) . This leads us to postulate that the association between Haplosyllis and their host sponges may benefit both partners, so that it may be mutualistic rather than parasitic. Certainly, there are some obvious benefits for the symbiotic worms, such as protection and unrestricted food availability. Conversely, the benefits of keeping thousands of hungry worms inside are apparently not so evident for the host sponges. Sardá et al. (2002) proposed that worms may feed on particles larger than 5 µm inside the aquiferous channels of the sponges, which are not very efficient in capturing these large particles and must spend energy to expel them out. By considering that the worm populations could persist by feeding upon these particles, they proposed that the sponge could benefit from feeding on the digested material excreted by the worms. Consequently, they already postulated a positive reciprocal relationship for the partnership. However, the pellets excreted by the worms are larger than 5 µm, so that they cannot be directly ingested by the sponge. Conversely, we suggest that it could be possible for the host sponges to feed on the bacteria associated with these faecal matters, which could be a real trophic benefit for them.
In turn, sponges are surprising organisms having high plasticity and regeneration capacities, e.g. reaching up to 2900 times the normal growth rate after tissue damage (Ayling, 1983) , as well as a high telomerase activity (Koziol et al., 1998) . This indicates their potential for relatively rapid cell proliferation rates during the whole adult life, though they did not show a continuous increase in individual biomass (De Goeij et al. 2009 ). Coral-reef sponges inhabit oligotrophic waters, forcing them to efficiently filter large volumes of water. In these conditions, high cell turnovers may prevent permanent damage to the sponge tissues by environmental stress (De Goeij et al. 2009 ). As reported for other species, the reef cavity sponge Halisarca caerulea maintains both a stable body mass and a healthy food uptake system by constantly renewing its filter tissues. The exceeding cells are shed out of the sponge body, generating large amounts of detritus daily that may be consumed by other reef residents (De Goeij et al. 2009 ). The tropical sponges hosting Haplosyllis populations must deal with the same environmental conditions, so they are submitted to similar constraints. Taking this into account, we postulate that the continuous grazing of the symbiotic Haplosyllis on the host tissues may be a mechanism having a significance for these sponges similar to cell shedding in H. caerulea, the main difference being that the benefited consumers are inside instead of outside. This may certainly be an additional reason reinforcing the mutualistic character of these associations and also helping to explain their ubiquitous presence in tropical waters.
Further additional support to the existence of benefits for the host sponges was highlighted by Martin et al. (2009, and references herein) , who reported on several direct observations of endosymbiotic Haplosyllis being able to defend their host from the attacks of spongivorous nudibranch species of the genus Hypselodoris. This behaviour has been reported as being typically associated with territorial symbiotic polychaetes (Martin and Britayev, 1998) and seems to be exactly the same as that of the polynoid Arctonoe vitatta defending its host limpet from the attacks of predator starfish (see the spectacular film by Williams, 2009) .
Furthermore, the association may play a role in the energy transfer to higher levels of the reef's trophic web, as suggested for cell shedding in Halisarca caerulea (De Goeij et al. 2009 ). Sardá et al. (2002) paid attention to the frequent presence of the small goby fish, Pleurosicya elongata, living on the surface of Iantella basta, one of the typical hosts of Haplosyllis basticola. These authors suggested that the worms, occasionally going out of the sponge and sometimes expelling reproductive stolons, may also serve as a good food resource for the fish. In fact, this hypothesis proved to be not only possible, but much more common than expected. In five of six species of the strict sponge-symbiotic species of the small gobiid fish of the genus Elacatinus, the main (if not the only) preys found inside the gut were specimens of Hap losyllis (Randall and Lobel, 2009 ). The most astonishing characteristic of this finding is not that the gobiids feed on the worms sharing the same host, but the co-evolutive implications of the behavioural strategy used to get their preys. What they do is a repeated biting on the sponge surface to simulate the attack of a sponge predator, which consequently triggers the host-defence behaviour of the worms. As soon as the "brave" Haplosyllis protrude out of the sponge surface to defend the host, they are simply "collected" by the fish (L. Harris, personal communication). Indeed, however excellent a strategy adopted in nature may be, there is always somebody adapted to get benefits from it (very often with unexpected negative consequences for the initial "clever" partners).
In conclusion, the recent efforts dedicated to clarifying the taxonomy of the so-called Haplosyllis spongicola species-complex have increased the species diversity of the whole genus by three, from 12 in Licher (1999) to 32, including the new species described herein as well as two additional ones from the Indian Ocean and Red Sea (Lattig and Martin, 2011) . In addition, the distributional ranges of the different species are restricted to relatively well-defined biogeographical regions, and the respective associations revealed a high degree of specificity. However, this is not the most significant result, but the fact that this series of studies establish a solid basis for further contributions reveal the real diversity of the genus, which may be even as rich as its close relative Syllis, with more than 120 species known to date . This will also help to prevent the persistence of misleading results, such as that in the recent inventory of spongeassociated macrofaunal assemblages from SE USA coasts, where all Haplosyllis from the different sponge species were reported as H. spongicola (Fiore and Cox Jutte, 2010) . In the light of our results, these authors are certainly not dealing with this species, but with several different ones, some of them likely undescribed.
Despite the increasing amount of taxonomic information, the knowledge on other aspects in which the species of Haplosyllis are involved is still very scarce. Thus, we would also like to encourage other authors to contribute by studying non-taxonomic topics such as reproductive strategies (which could be very helpful in clarifying the phylogenetic relationships within the species of the genus) and, obviously, the ecological features of the symbiotic relationships. As postulated for the association between the deep-sea polynoid Branchipoly noe seepensis and its host mussels (Bathymodiolus spp.) in hydrothermal vent ecosystems (Britayev et al. 2007) , the high diversity of the genus and the characteristics of the symbiosis between Haplosyllis and its host sponges strongly supports the hypothesis that this type of relationship may play a highly relevant functional role in tropical ecosystems and, particularly, in coral reefs.
